EUROPEAN PATENT OFFICE 

Patent Abstracts of Japan 



PUBLICATION NUMBER : 11121644 

PUBLICATION DATE : 30-04-99 

APPLICATION DATE : 09-10-97 

APPLICATION NUMBER : 09277230. 



APPLICANT : MITSUBISHI ELECTRIC CORP; 

INVENTOR : FUJIWARA TERUHISA; 

INT.CL. : H01L 23/12 H01 L 21/56 H01 L 23/28 
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ABSTRACT : PROBLEM TO BE SOLVED: To make a mounting area small and high-frequency 

characteristics and heat radiation efficiency satisfactory, by connecting the back surfaces 
of a die bond pad and a wire bond pad directly to a mother board. 

SOLUTION: A discrete semiconductor element 8 is fixed onto the surface of a die bond 
pad 5 of a single-wired substrate 1 through a back electrode. The surface electrode 
portion of the element 8 is connected to a wire bond pad 6 of the substrate 1 via an Au 
wire 9. In order to protect the element 8 and the wire 9, an epoxy sealing resin 2 is molded 
on the top of the substrate 1 . The back surfaces of the pads 5 and 6 of a semiconductor 
device 100 are connected to connection electrodes on a mother board 10 by a solder 1 1 . 
Since the element 8 is connected directly to the board 10 through the pads 5 and 6 this 
way, the heat radiation characteristic of the element 8 can be improved, 
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^haiJf^lffi^zr vif-.if- H 1 0 ±*>««1B®c¥ffl 1 
i tc-c»«t*i t iz x 0 . H 1 0(C^H$ 



Wl 1-] 2 1644 



7S7mjmmmi4m7j>i>zz, r 7<( -w*> f 
e tit i xmm-?<r-#- k i otsa?^. & 

£>7 -f F^-v F 6 £T'tf>i2i£i>A u 7 -f -V9#f# 
£ f K fflJS^HsKK 1 0 1 SKJ3«f^«?{|ffllfc*a 

« * & //X- # « , 4 it . fiis'J* 

*ftgff 10 1k F 1 0 4: A> 7 : 

Tti£< . ^.fvF/f? F StiitfV ^ ^r;K> F^-v 
FbCOlW^gfl^'^k LTMgff o^tlzX Oil 
SPNiftSSBi 0 l«'J«. SSMt£0*.ifcA<T-$ 
h. 

[0032] *£Sfc*J»Jffifc/^*HS l l i t i »fr3t 

SI 0 1 coSjf^rffiCov^T. Ell 7-2 0*#S2.L.&- 

0 1fiO«JS«£Tti. S-T, ilTCffJ:')!:, 4".* 

K«a«*aw«s« s r gstr*- & r * y-t v x y r 3 2 # 

ISf't <i i\?z§$ 7\s — A3 l«SilJ. fr/j>&T-fcy 

ry x 'j 73 2 1 l < tiffin u-a 3 1 (cti, f- y rm 

l/-A3 1tll. fflM^ffrKBSSrBJE. SSW4fc 

33te. myV-M,(D{tLWtkibl,zmm^tlh2. Omm 
tf-eOBjIyt. 3 4ti. I71/-A3 l*>*SSSB*B&jtf 
6fcAICRft4»ilfc^y vFT-ft*. ifc. 3 5(4. ffi 
7V-A 3 1 £4MW-*i*0*!HBr5-f >"C& 9.^71- 
—A3 1 tflj OS* ftfc»T*4 . ff07 U-A 3 1 9Ft 
Mi. Mi47X47xO. It (mm)tj) 1 ). T 
■fey/!Jx'JT32li22x22 (mm)T'J>5. ft. 
*H^m®t*^2,T-feyyj 7n-li. 04(c^l 

[00 3 3] HI SJC^-ti-ptC. IH7U-A3 
l^BfjeofflJlt, #*1H8«tf2 4S:fflVvC. fflS'l^ 
SftS^Si''-? F U y 7 X*(C^M tfy K«R3it6 . 
fflgipN»«*F8<^SfiSti. JH7U-A3 lCStt 
<->*lfcflJ|fli5-f > 3 5 £ fl£!l¥8 *SIB<^»tI.fi:T 
X. HI 5^-r^-+>>FV<y KSfcSrifiMT* 

j^w^/i^ro w^«*fs £-« lt r-f 

F-r^Ck^fiEfc^r^Jt^. h&m*@& 
ZttfX'ZZ. 

[00 34] 01 9C5ttidC. 

KftfiE 3 J: 3 C A u v -f 9 T"7 -W-Ky F *r 
■5 . "7 >f -v* y F »i . fflM***!*? s *w>r tfy Ffg 

[ 0 0 3 5 ] m^x . mrnomm 1 1 mmnumz x 



>) . ffl7 b -A 3 1 0313® fc-fl^iLfflJJTCISlllSti 

(2, @2 0t*tJ:ot:. 1 f>ffllflrXS-r 

ft '3 . v - >- ffl7i.-A3lli.3S 
fiE»l 1 t'^ffl*ii/L-7 V-lsim 2 7 taft^i-Lfc 
tt*r-7 , 2St:. ffllE!M:Bi£TCLTli5E*ii. ffl 
7L-— A3 lSrflJWLT. ^'^^> FV\' y F5, V-f-Y- 
d-r> Fa- y F 6 t4MRW-6ie^ffi9ii* , *»3&»5 W 
iSKfev^li. Hftf)?BJBiT'Ji. .^^y^SUBt 
J: 0 . mfeoyVMv* y l 5.Ki£JofctOBf<?)A3&si 1 i^ 

l. *mm<mmxn. myi— as l^ctt^jtiMog 

SrflnW-f 6 - 1 1 J: 9 liS'l^^^a 1 0 i mwwfi 
hill 1 1 1 tc . m 7 V- A 3 1 0>H ZWWt h Z t 
X mr4#yW-, \*5tsW74 F.^v FSf) 
J^*tff*>ilS. 02 0*. 3 6(i. ^^^>^K2r 
ffl^TfflK'JWf*«a 1 0 1 ttfffWifcftfcflJWLfc 
^Kffi. 3 7ti. U— 9-*-*vFga^ffl^Tiag'J#^ 
#:^H1 0 lWffl7U-A3 1 ^ WffiL. *A if-VY* 
•y F 5 t V -Y *?if-y Fan" y F 6 t om^m^mz^mt 
5>fzMzBf8.Zix?zWm&X'h& . 

[0036] mmemm 1 1 «biejs 

1 0 1 <7)^^IX0^$ix. ^r-v 'J Tf- 7'OE 

[0037] . 02 1. ( a ) li, #9lJfe<7) 

^JBtz^iflSH^VMMl 0 3^Mffi0T'f>O, 0 
2 1 ( b ) (4. ( a ) (C^fll8!l¥*f*Ka 1 0 3 <7)±_ 

mmmx'hi, xmmcoBmizfrfr&mswmfo&w. 

1 0 SX'li. 1 oliSiJ^^S 1 0 3i ? . 2 
OSBlTtt. 01 2 t^-T^S'Jietfcv^T. #fllii 

^mfM^B 1 0 OA*. 5** lffl«fflS!mWttlH t 8£« 

«!s-r-5.mjtk L^*\ *5atO»JBTli, 02 1 ( b ) 
(c^fj; p t, 2ooHSiJ^fr^8^HT'«lfir^ 

sciktcj; i wfflxy^{*sa i o 3 # 2 owiagy 

#^*-?8ffjf®rri.ffijik-ri.-i:A f T-#&. c« 

*»i4<ffrc aaofig!mi«E3^f s mmitzm 
mmimx. 1 o 3 o^s^ff 5 ^ t . ^— f ^ 

zmzi&mi-& z t #t-# 1 . . 0 2 1 ( b ) t^-r 
0. «gwi*fls*^8«. «ttri*j. fit^isiv^-rntcEa 

ffl8W»*»7-8*< 1 Ofll8!l**«3iai 0 3<N=i£ffi 



( S ) 1$|SPP 1 1- 1 2 1 6 4 4- 



[0038] mii&Wm.4 . 02 2tj. *m&Wm4 

HS"j4^»^fa i o 4 nmim-zhz, , ttz. 

02 3 (a) li. *||^.)Wc^&ffl.Si|4i@ft:^g 

i o 4 io±® jsaarS) o . n 2 3 (h)u. 02 ia> 
d - d ' ctjfts Bfbsht* 4 . *mmmmzfrfrz> 

flKWaSttSEB 1 0 4 tcfcn-t & . HfSWjB® 3 b 

tc . 1 0)ifflA*m*t&m 1 0 4 y/ 2 oc7) ii8ij¥4ifr$7- 
imwrnftrnwi oiow&jmt. nmmmiiza 

ir >T , SiLfflUftJ IVm 1 WflnffifiJB 3 6* 
II 2 0 (c^t"»l^® 2 ^flJBfcaiCfcV >T . g-fflgij 
■f . 2 WflMlMNWWB^S Sr 1 «Bh LTJJifflBlteflJIflr 

X\ «»OfflHMN«*** 8 $lf»L^(@SiJ4^f*^a 
1 0 4 «fl*«rfr 5 i fc A'T-S , a— 1f«R#t*JJE L 
TlStt3*lfefflJJ!l*Wtt*P 8 S-SJ&KSER-f & £ t A* 

T'£4. 

[ 0 0 3 9 ] 02 2 ( a > ti. #j£J&7)»::J: 9*»0» 
«l i t i i^I104' f*oT. »«3ftfc20tf> 

"TiiM't:SNJts*i.fc«j!*mitMai io4' «o±ffl®ti 

UTS)'). 02 2 (b) Ji. ^tfDBrlBHTft*. *»*»4 
ffiU'J^NifHSIEl 04' it. ±3&)QffiJMtzis\,\X . 

2-o<7)mm i mim?&n®iz$>&myi'-M>3 1 <r>w 
7-f A>tf>- k 6 k lt imt&z btfx-* 4 . -r 

flgfe J: U'&mmnWWi&WZ Sit . *^flHDr*fir*> 5 flrv-» 
BD5r£Rtt 4 jWT\ aS^fflWPNMMH 1 S 

tisttSii^asfl^ftK* 1 0 4 ew^^-: c k# 

8 SrSStSHE-f* Ztifi*ffik%&. 02 4 tctJ 
SaWffMtcfta $ fufc»JS£* Lfctf , ^ 

-l ,+:>• k 5 axT/vJ w k 6#4±k4± 
3ffilc& 4 J: 'j IzBfc L . <]¥zg ttsf^ s *■ K« 
mtizt i>~*imx'fc 4 . KCfct . 3 W±<«'J¥£tt: 

[0040] 

[ ?HI!<*>3&* 1 ELt*>SKfl *» 4> 93 jWt X o lz , *^BJ 

zttfX'Z. ttz. mmmzi>'bz<i-&zbwx'$z> 



[0041] ^3t, mm^mfcm^mf&mzxmiz 

fHl±^lZt tftjffc 1 1£ h tXh . > V? -MOSf' { \ 

4. 

[ 0 0 4 2 ] a . il.»iJ^-^ftS-r t V b ft 

[ o o 4 3 ] ttz. ^wmzfrfrimzfi&z m^i z 

bizX 0, 4mn$&&tth1'£*m^tt&M.<n9l 
B £• SlSg-t Z>Zb tfX' & 4 ^ . «8l^$tt;£Si7)6S IS 

^t«r4. 

[0044] 'J - H 7 1'-^arfflt >4*i^.)J: ') 

[ 0 0 4 5 ] 1S3RcOilSiJ#^^2-ifSSL^Il 
4. 

[ o o 4 6 ] aaww^siH 1 *^. muzm 

[0WW©m=5rl^l 

[01] *?6BB^Sfe^®. 1 <c«^4fi»mifm 

a<7)*^0T'S>4. 

[02] ( a ) *9tmnmt0im 1 ^*^4M-h 

«Rafi«W±IHBlTft4. 

(b) 02 (a)^A-A' ttJ»t4WffiBlT4)4. 
[03] *9HI30$ifcO»ft 1 C*»*»4«»m»tt*l 
^Sr vif-df- KK:«tt tfe»*<0BfIBHT'*4 . 

[ 04 ] *^bjct)^m^® i tzu&iwwmftm 

[05 ] ^- htte>frM$mmwi?>±m®x'hz>. 
[063 r >f ]'jLm&cofrMmmm.c?)±ffimx" 

*>4. 

[07J -7 >f ■V.-Kv FIS^c7)^M^^ffiw±K0 
T'J)4„ 

[08 3 SI^ihX^WfrHll^a^iffiaTj, 
4. 

[09j ( a ) mm^jij-mk^mmmm^^ 

®0Tft4„ 

( b ) mmi^xmmnftwmi&mwnmwmx'h 

4. 

[0103 7-4r y ?'xsfsofra^^iswiiiiffi0 

T'J>4. 

[0113 ( a ) 7 - Ate£H£^ _tiffil2T'& 

4 . 

( b ) 011 (a)OB-B' (C^(t4ffiTM0X'Jj 
4. 



(9) 



ttBfW 1 1 - 1 2 16 4 4 



[013] 1*> ?'If£ t^±aB0T.t> i , 

1(21 4 ] #«Bflf.>SaiW>J$B 2 (3A'A^,fflSi|^^# 

[016] ffl 1 4 <75C - C ' C*3(t&BrBS0-CJ> * ,. 

[121 7 ] my 1 -u*w±wfflx'f> b ,. 

[018] *W HISaw±ffiHTA4 . 

[019] "7-4 |iIgaf5±BB0T*> h ,. 

[020] awn YA^mwmm.<mmmx'h 

[021] ( a. ) *%BJ^)R)!£i7.))f5FJ. 3 Izfyfy & 1 

( b ) ^nwmtmmm 3 fifflttWfc&B 

[022] *««<OS6JtW»JB4 fc*»0»* HHMMIHs 

[023] ( a. ) jtfmnmwmmA k*>a»4b 



(b) II^OD-D' (C*HtMlmn0T'£>&, 

[024] ( a ) rnvmrncwm-A t & «#> 

fflSl^fMSBWiffiifflBETC* 4 . 

( b ) ^j^s^ff^ izfrfrtmntoswmtom 
[025] ( a ) m^mit Mr*** Mm-mfc&m 

[026] ( a ) M^zgft&ffi 

( b ) - K 7 U - ^tfgWH&fcHT* > I. . 
[027] taE.*fi5jttc*'*^. figiH^ftiSEWT-t 

i xmmgimfc. 2 m±mn%. 5 ?m 

h*. 6 7>fW:>h'A'»/K, 8 H8!W****?. 9 
AuV'ft, 10 vif-tf-K, 1 0 0 flM'HHW* 
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ttWJ¥ 1 1-12 16 4 4 
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